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DETAILED DESCRIPTION 



[Detailed explanation of a design] 
[0001] 

[Industrial Application] This design is the amelioration technique of the powder-molding equipment 
used about powder-molding equipment in case the powder-molding object of a metallic material or a 
ceramic ingredient is mainly manufactured. 
[0002] 

[Description of the Prior Art] 

Generally, the powder-molding object of a metallic material or a ceramic ingredient is manufactured 
according to a forming cycle as shown in drawing 3 using hydraulic or mechanical equipment equipped 
with the powder molding die which mainly consists of upper punch 1, a dice 2, bottom punch 3, and 
dice standing ways 4. 
[0003] 

As shown in drawing 3 , handicraft or the automatic powder supplying machine style from a hopper is 
first supplied and filled up with the powder 6 for shaping, such as a metallic material and a ceramic 
ingredient, in the metal mold cavity 5 formed by the dice 2 and the bottom punch 3 which slides along 
with the medial-surface 2a (refer to drawing 3 (a) and (b)). On the occasion of restoration of this powder 
6 for shaping, a powdered restoration top face is prepared by moving the ** blade 7 grade along the 
upper limit side of a dice 2 with grinding (refer to drawing 3 (c)). In addition, the powder 6 for shaping 
is usually several 10 - a- 100 number by kneading with a binder. It is corned spherically [ the magnitude 
of mum ]. 

[0004] Next, the powder 6 for shaping with which it filled up in said metal mold cavity 5 is fabricated 
by the predetermined configuration with the welding pressure from the both sides of said bottom punch 
3 and the upper punch 1 which descends along with medial-surface 2a of a dice 2 (refer to drawing 3 (d) 
- (f)). This pressing is performed through a process which is explained below. 
[0005] 

** . Upper punch 1 touches the powder 6 for shaping with which descended and the metal mold cavity 5 
was filled up (refer to drawing 3 (d)). 

** . This upper punch 1 descends further along with medial-surface 2a of a dice 2, and compresses the 
powder 6 for shaping in this cavity 5 primarily. 

** . Subsequently this upper punch 1 performs secondary compression of the powder 6 for shaping, 
descending together with the dice standing ways 4 and a dice 2 (carrying out the same amount migration 
caudad). And the last compression until only this upper punch 1 descends further and becomes a 
predetermined configuration about the powder 6 for shaping also after that is performed (refer to 
drawing 3 (e)). 

** . The Plastic solid compressed into the predetermined last configuration is taken out from the inside 
of metal mold by the evacuation to the upper part and coincidence of upper punch 1 by migration in the 
lower part of a dice 2 after that (refer to drawing 3 (f)). 

** . And the dice 2 after taking out a Plastic solid moves up, and returns to an early location again (refer 
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to drawing 3 (g)). [0006r 

By the way, in the case of the conventional forming technique mentioned above, it was pointed out that 
how to get the powder within a metal mold cavity blocked and the so-called restoration condition 
become uneven from the effect of the descriptions (a fluidity, particle size distribution, etc.) of the 
powder for shaping, the restoration approaches (a configuration, a restoration rate, etc. of a shoe), etc. 
Therefore, the Plastic sohd acquired by the conventional forming technique had the problem of having 
produced baking distortion and generating defects, such as a crack, when making it into a metal powder 
sintered compact or a ceramic sintered compact by being easy to produce turbulence in the fall of a 
consistency, or the density distribution of the interior, for example, removing and calcinating a binder 
with a firing furnace after that. 

[0007] On the other hand, the attempt which conquers the above-mentioned problem was made by 
improving the restoration condition of the powder for shaping within a metal mold cavity 
conventionally. For example, by equipping a dice 2 with ultrasonic excitation equipment, and adding 
supersonic vibration to the whole dice, the proposal technique of the indication to JP,4-157102,A tends 
to tell the vibration to the powder for shaping in a metal mold cavity, and tends to promote equalization 
of restoration, and ebumation. 
[0008] [Problem(s) to be Solved by the Device] 

However, with the above-mentioned conventional technique, in metal powder or ceramic powder, in the 
metal mold cavity, homogeneity and when [ although you could make it filled up precisely ] pressing of 
these powder was carried out, it was newly pointed out according to the description of the powder for 
shaping etc. that the frictional resistance of the powder for shaping and the metal mold cavity paries 
medialis orbitae becomes large. 

Therefore, the Plastic solid acquired by this conventional technique had the problem of being easy to 

produce turbulence in the fall of a consistency, or the density distribution of that interior. 

[0009] 

The purpose of this design is to solve the above-mentioned problem which the conventional technique 
has, and it is to propose the new configuration of the powder-molding equipment which can be 
fabricated uniformly and precisely, without being influenced of friction with the cavity paries medialis 
orbitae which originates the metal powder with which it filled up in the metal mold cavity especially, 
and ceramic powder in the description of that powder etc. 

[0010] [Means for Solving the Problem] As a result of repeating research wholeheartedly for the above- 
mentioned purpose implementation, the designer completed a header and this design for the problem 
which the above-mentioned conventional technique has being effectively solvable by arranging the 
lubricant feeder for carrying out the lubrication of the punch-under the dice inside sliding surface in 
powder-molding equipment. 

[0011] Namely, the powder molding die by which this design is mainly constituted from a dice, upper 
punch, bottom punch, and dice standing ways, In the powder-molding equipment which has a device for 
carrying out pressing of the powder for shaping with which it filled up in the cavity of this metal mold It 
is powder-molding equipment characterized by having formed the lubrication side where lubricant is 
supplied to the peripheral face of said bottom punch which carries out sliding contact with dice inner 
skin, and arranging a lubricant feeder in this lubrication side. 
[0012] [Function] 

The description of the powder-molding equipment conceming this design is that it arranged in this 
lubrication side the lubricant feeder which attached independently and was prepared while establishing 
the lubrication side for supplying lubricant to the bottom punch peripheral face which carries out sliding 
contact with metal mold dice inner skin. With such a configuration, since lubricant is supplied to this 
lubrication side established in the bottom punch peripheral face, lubricant can be supplied to dice inner 
skin through the lubrication side with a rise of the bottom punch at the time of unmolding a Plastic solid. 

[0013] That is, since the lubrication of the bottom punch lubrication side which carries out sliding 
contact with dice inner skin is carried out and the lubrication of dice inner skin will be achieved 
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automatically, the frictio^lfcesistance of the raw material powder anc^lfe internal surface in a pressing 
process can be reduced sharply, and the pressure convective inside a Plastic solid improves. 
Consequently, density distribution can fabricate now a precise Plastic solid small and uniform and with 
lower welding pressure, and it becomes, without producing distortion and moreover, generating defects, 
such as a crack, at the time of baking. [0014] 

A lubricant supply means to adopt in this design may be arranged in any location of powder-molding 
equipment that what is necessary is just the device which can supply lubricant to the lubrication side 
established in the bottom punch peripheral face, for example, the lubricant stored in the lubricant storage 
tank 1 1 as shown in drawing 1 — a lubricant feed pump 10 — a delivery pipe 9 — leading — between the 
inside of dice standing ways 4, and bottom punch 3 — liquid — it constitutes so that the lubricant stain 
lump filter 8 which made insert densely may supply, and what considered as the configuration in which 
lubricant makes permeate said lubrication side 12 of the bottom punch which meets and carries out 
sliding contact from this filter 8 is used suitably. 
[0015] 

Moreover, the lubrication side established in the bottom punch peripheral face should just be the 
structure which can carry out the lubrication of the punch-under the dice inside sliding surface 
efficiently, holding a lubricant feeder and the lubricant supplied [ especially ] from said filter 8, in case a 
Plastic solid is unmolded. For example, as shown in drawing 1 , what prepared the slot for holding 
lubricant to a bottom punch peripheral face can be considered. 
[0016] 

In addition, the lubricant of the shape of a liquid which melts solid-states, such as stearin acid, and zinc 

stearate, a sodium stearate, to organic solvents, such as a carbon tetrachloride, and becomes can be used 

for the lubricant used suitable for the powder-molding equipment of this design that what is necessary is 

just liquid-like lubricant. 

[0017] 

[Example] 

(Example 1) 

The example which fabricated ferrite powder is explained below using the powder-molding equipment 
concerning this design shown in drawing 1 . 

This powder is a binder about 1 -micrometer ferrite powder. It corns in magnitude of 250 micrometers, 
and the Plastic solid of that is fabricated with different compacting pressure as shown in Table 1 in a 
circular configuration with an outer diameter [ of 16mm ], and a height of 8nmi. 
Powder-molding equipment is drawing 1 (a). What mainly consisted of the metal mold for powder 
molding as shown, a lubricant feeder and an oil pressure controller that is not illustrated, or a mechanical 
press device was used. That is, the above-mentioned metal mold for powder molding mainly consists of 
a dice 2, upper punch 1, bottom punch 3, and dice standing ways 4, along with medial-surface 2a of a 
dice 2, it is equipped with bottom [ this ] punch 3 in the vertical direction possible [ sliding ], and a 
cavity 5 is formed for bottom [ this ] punch 3 and a dice 2. Upper punch 1 is arranged above this cavity 
5 on the same axle, and it is equipped with this upper punch 1 possible [ sliding of the vertical 
direction ] along with medial-surface 2a of a dice 2 like bottom punch 3. And in a cavity 5, it adjusts to a 
predetermined presentation and fills up with ferrite powder. 

Furthermore, the lubricant feeder which has the device which supplies the lubricant which the lubricant 
stain lump filter 8 was arranged, and was stored in the lubricant storage tank 1 1 by this filter 8 through a 
delivery pipe 9 by the lubricant feed pump 10 attaches to a powder molding die, and is prepared in the 
inside of the dice standing ways 4, and the location of said bottom punch 3 inserted especially into that 
lubrication side. 

In such a configuration, in case the lubricant supplied to said filter 8 forms a cavity 5, it forms the 
lubrication side 12 estabUshed in the peripheral face of bottom punch 3. And drawing 1 (b) The 
lubrication of the dice medial-surface 2a is carried out through the lubrication side 12, and the metal 
mold lubrication for the following shaping is performed as bottom punch goes up in case a Plastic solid 
is unmolded after pressing so that it may be shown. 
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[0018] Bottom punch 3 >^K)perated and the location of that was adjuSRTso that the fill of the powder 
6 for shaping might be fabricating the powder-molding object of ferrite powder first at the specified 
quantity using the powder-molding equipment which has a device which was mentioned above in the 

case. 

Next, after being supplied and filled up with the powder 6 for shaping in the cavity 5 by the automatic 
powder supply from a hopper, the top face of the filled powder 6 for shaping was carried out using the 
** blade 7 grade with automatic grinding with grinding, and was prepared along the upper limit side of a 
dice 2. 

Then, after having in the location which upper punch 1 is dropped caudad and touches powder 6 top face 
for shaping and causing, it was made to slide along with medial-surface 2a of a dice 2, and pressing was 
carried out to the predetermined configuration by upper punch 1 and bottom punch 3. 
[0019] 

The density distribution inside the core by the variation of tolerance of an appearance as shown in 
drawing 4 after calcinating the consistency of the Plastic solid fabricated as mentioned above and this 
Plastic solid, and the existence of the crack generated in a cross section as shown in drawing 5 were 
evaluated. In addition, the Plastic solid of the ferrite powder fabricated like the above was evaluated as 
an example of a comparison using the powder-molding equipment which does not arrange a lubricant 
feeder. The result is shown in Table 1 . 
[0020] 

According to the powder-molding equipment of this design, compared with the example of a 
comparison which does not arrange a lubricant feeder, it turned out that the Plastic solid of high density 
can be fabricated also with the same compacting pressure so that clearly from the result shown in Table 
1. According to this design, by this, it has checked that a precise Plastic solid could be fabricated with 
lower welding pressure. 

Moreover, according to the powder-molding equipment of this design, the dimension difference after 
baking can be reduced below in one half compared with the case of the example of a comparison. 
According to this design, by this, it has checked that density distribution inside a core was small made to 
homogeneity. 

Furthermore, according to this design, the crack which is easy to generate in a cross section was also 
lost, it is stabilized and a Plastic solid and a baking object without a defect can be manufactured now, 
[0021] 
[Table 1] 
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*1: Refer to drawing 4 . [0022] 
(Example 2) 

The example which fabricated the core of an EER mold configuration is explained using the powder- 
molding equipment conceming this design shown in drawing 2 . 
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Each stroke of the restorSliR weight of raw material powder, and a to^fffd bottom punch was fixed, 
and the Plastic solid of EER35A set to JIS C-2514 in the same raw material and same shaping procedure 
as an example 1 was manufactured except fabricating the Plastic solid of the same consistency. 
[0023] 

In this example, while evaluating the pressure required at the time of shaping, it evaluated about the 
existence of the crack generated in the cross section of a sintering core. In addition, the Plastic solid of 
the ferrite powder fabricated like the above was evaluated as an example of a comparison using the 
powder-molding equipment which does not arrange a lubricant feeder. The result is shown in Table 2. 
[0024] 

According to the powder-molding equipment of this design, it has checked that the Plastic solid of the 
same configuration and the same consistency could be manufactured without a defect with lower 
compacting pressure so that clearly from the result shown in Table 2. 
[0025] 
[Table 2] 
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[0026] [Effect of the Device] 

Since the lubrication of the dice medial surface is carried out by the bottom punch sliding surface on the 
occasion of powder molding according to this design as explained above, the frictional resistance of the 
raw material powder and dice internal surface in a pressing process can be reduced sharply. 
It becomes possible to manufacture a precise sintered compact easily, without being able to fabricate a 
Plastic solid with density distribution precise uniformly [ it is small and ] with lower welding pressure 
by this, as a result producing distortion and generating defects, such as a crack, at the time of baking. 



[Translation done.] 
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